The paper presents preliminary analysis of normal non-coloured cerebrospinal uid obtained from patients diagnosed due to suspicion of cerebrospinal uid malabsorption. According to the ndings, the normal cerebrospinal uid was classied into two groups: A with clinical diagnosis of ventricular hydrocephalic enlargement and B with clinical diagnosis of internal hydrocephalus. The analysis of microscopic pictures of normal cerebrospinal uid in both groups according to numbers and sizes of suspended objects was performed with the aid of Eclipse 600 microscope (with magnication of 1200×) working with a computer by a digital video camera. The authors observed that there is a signicant dierence in a shape of the distribution curve of objects' diameters between groups A and B. The maximum number of objects in group A was recorded within the range from 5 to 10 µm in diameter size whereas in group B the maximum was recorded within the range from 0.5 to 5 µm in diameter size.
Introduction
Body uids, for which we include, inter alia, blood, urine, gastric juice, saliva or cerebrospinal uid, due to the objects suspended in them form dispersion systems.
Considering sizes of objects, the uids may be graphically characterized by a size distribution curve of objects.
Microscopic examinations are still a gold standard in a laboratory analysis of cerebrospinal uid to assess the small particles with diameters from 0.4 µm [1] . Authors try to nd the answer to the question whether in the chaos of particles in normal cerebrospinal uid there is any regularity in a size distribution of suspended objects. Due to dierent shapes of suspended objects, it must be calculated an equivalent diameter of each object which allows one to compare the objects. The equivalent diameter dz was calculated with the use of the circle area formula comparing the total object specic area to a circle of the same area [3] . Statistical analysis was performed based on STATISTICA 7. Statistically signicant dierences were considered when their values p < 0.05.
Results
The cerebrospinal uid obtained from all the diag- 
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In analyzed samples of cerebrospinal uid there were found 551 objects altogether: A 104 objects and B 447 objects. The equivalent diameters in each subgroup were ordered in growing series of 0.5 µm wide. (Fig. 1) and B (Fig. 2) were determined. In order to nd out whether the object sizes have the same characteristics one used the SmirnovKolmogorov test [5] . At signicance level α = 0.05, the H 0 hypothesis size distributions of objects are the same was rejected and alternative hypothesis size distributions of objects are not identical was accepted. It means that objects have dierent characteristics and come from dierent subpopulations.
To describe more precisely size distributions in both subgroups A and B one determined the following parameters: median, mode and quartiles Q1, Q2, and Q3. (Table) . 
where Q1 the rst quartile, Q2 the second quartile, Q3 the third quartile. Coecient of variation V Q in group A is 46% and in group B is 54%. (Fig. 3) and the other one applies to large objects within the range of 5.012.5 µm (Fig. 4) . For small objects, the maximum is in the range of 2 µm in subgroup A, and in the range of 1 µm in subgroup B (Fig. 3) .
For large objects the maximum is in the range of 7.5 µm in subgroup A, and in the range of 6.5 and 7 µm in subgroup B (Fig. 4) .
Discussion
Properties of cerebrospinal uid due to its complexity are described by various parameters. However, four of them: glucose level, protein level, chlorides level and cell content allow one to evaluate the cerebrospinal uid as normal or pathological [7] .
Microscopic examinations indicate presence of short and long size distributions of objects suspended in nor- For the selected subgroups A and B graphs of the size distributions of equivalent diameters dz were plotted. In both cases the distributions are bimodal. In the subgroup A the maximum is recorded in the ranges of 2 µm and 7.5 µm and it is, respectively, 30.2% and 19.7%. In the subgroup B the maximum is recorded in the ranges of 1 µm and 6.5 µm and it is, respectively, 33.3% and 19.2%.
On the basis of graphical presentation ( Fig. 1 and To determine the direction of asymmetry, the coecient of asymmetry was calculated as follows [6] : (2) where Q1 the rst quartile, Q2 the second quartile, Q3 the third quartile. In both groups the distributions show a left-sided asymmetry which is stronger in group A for which the coecient of asymmetry is X = 0.57. For group B the coecient of asymmetry is X = 0.36. 
